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DETAILED ACTION 
Preliminary Amendment 

1 . The present Office Action is based upon the original patent application filed on 
03/1 1/2005 as modified by the preliminary amendment filed on 03/1 1/2005. Claims 1- 
15 are now pending in the present application. 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

3. The information disclosure statements (IDS) submitted on 03/11/2005 has been 
considered by the examiner and made of record in the application file. 

Claim Objections 

4. Claims 1 and 12 are objected to because of the following informalities: 

a) In claim 1 line 1, replace "having" with -comprising-. 

b) In claim 12 line 2, delete "the" after "outputs". 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1, 3-5 and 15 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Abe et al. (JP 06-303171). 

Consider claim 1 , Abe et al. clearly disclose a diversity receiver comprising 
(figure 1): a plurality of demodulation paths (figure 1, receive sections 2 and 12) for 
demodulating received signals and outputting demodulated signals; a power ratio 
comparator (receiving level ratio judging section 22) for calculating a power ratio from a 
first power corresponding to a first received signal on one of the demodulation paths 
(RSSI 1) and a second power corresponding to a second received signal on another 
one of the demodulation paths (RSSI 2), and comparing the power ratio (level ratio 
judging section 25) with a predetermined threshold value (threshold store 26); a signal 
selector (control section 8, switch 6) for selecting one of the demodulated signals output 
from the plurality of demodulation paths and outputting the selected demodulated 
signal; an equal-gain signal combiner (synthetic section 5) for combining the 
demodulated signals output from the plurality of demodulation paths with predetermined 
gains, and outputting a combined demodulated signal (control section 8, switch 7); and 
a demodulated signal output unit for outputting one of the demodulated signals, either 
the selected demodulated signal or the combined demodulated signal, responsive to a 
result of the comparison in the power ratio comparator (control section 8, switches 6 
and 7) (paragraphs 0006, 0007 and 0010, figures 1 and 2). 
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Consider claim 3, as applied to claim 1 above, Abe et al. clearly disclose 
wherein the threshold value used in the power ratio comparator is determined from a 
condition that the received-power-to-noise-power ratio value of the demodulated signal 
obtained by combining the plurality of demodulated signals with equal gain equals a 
maximum received-power-to-noise-power ratio among the received-power-to-noise- 
power ratios of the plurality of demodulated signals (the absolute value of (RSSI1- 
RSSI2) compares with threshold a) (paragraph 0010, figure 2). 

Consider claim 4, as applied to claim 3 above, Abe et al. clearly disclose 
wherein the demodulated signal output unit outputs either the demodulated signal 
obtained by combining the plurality of demodulated signals with equal gain (synthetic 
section 5) or the selected demodulated signal responsive to the power ratio and the 
threshold value determined under said condition (control section 8, switches 6 and 7) 
(paragraphs 0009 and 0010). 

Consider claim 5, as applied to claim 3 above, Abe et al. clearly disclose 
wherein the signal selector selects a demodulated signal with a maximum received- 
power-to-noise-power ratio among the received-power-to-noise-power ratios (RSSI1 
and RSSI2) of the demodulated signals output from the demodulation paths (paragraph 
0009). 

Consider claim 15, Abe et al. clearly disclose a diversity receiving method 
including a plurality of demodulating processes for demodulating a received signal and 
outputting a demodulated signal (figure 1), comprising the steps of: calculating a power 
ratio from a first power corresponding to a first received signal in one of the 
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demodulation processes (RSSI1) and a second power corresponding to a second 
received signal in another one of the demodulation processes (RSSI2), and comparing 
the power ratio with a predetermined threshold value (figure 2, level ratio judging 
section 25, threshold store section 26); selecting one of the demodulated signals output 
from the plurality of demodulation processes and outputting the selected demodulated 
signal (control section 8, switch 6, paragraph 0009); combining the demodulated signals 
output from the plurality of demodulation paths with predetermined gains (synthetic 
section 5), and outputting a combined demodulated signal (control section 8, switch 7, 
paragraph 0010); and outputting one of the demodulated signals, either the selected 
demodulated signal or the combined demodulated signal, responsive to a result of the 
comparison in the step of calculating (paragraphs 0009 and 0010, figures 1 and 2). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. Claims 2 and 6-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Abe et al. (JP 06-303171) in view of Kuroda (US Patent 6603961). 

Consider claim 2, as applied to claim 1 above, Abe et al. clearly disclose the 
demodulated signal output unit outputs one of the demodulated signals, either the 
selected demodulated signal or the combined demodulated signal. 

However, Abe et al. fail to disclose the received signals include a plurality of sub- 
carrier components. 

In the same field of endeavor, Kuroda clearly discloses a diversity receiver; the 
received signals include a plurality of sub-carrier components (In the Orthogonal 
Frequency Division Multiplexing (OFDM) method, a signal is divided into several sub- 
carriers) (column 1 lines 38-47, figure 3). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Kuroda into the diversity receiver of Abe et al. for increasing its utility as accepting more 
radio frequency transmission methods such as OFDM method. 

Consider claim 6, as applied to claim 1 above, Abe et al. clearly disclose the 
diversity receiver further comprising an estimated power value calculator (receiving level 
detecting element 3) that outputs, as said first power. 

However Abe et al. fail to disclose an estimated power value obtained from the 
result of channel characteristic estimation using a reference signal contained in the first 
received signal. 
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In the same field of endeavor, Kuroda clearly discloses a received power 
detecting device (figure 3, 106.sub.1), a calculated power value obtained from the result 
of channel characteristic estimation using a reference signal contained in the first 
received signal (figure 3, a signal received by antenna 101 .sub. 1 is processed through 
elements 102.sub.1, 103.sub.1 and 105.sub.1 before being calculated by received 
power detecting device 106.sub.1). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Kuroda into the diversity receiver of Abe et al. as to calculate a signal power level after 
the signal being proceed through several stages for improving accuracy. 

Consider claim 7, as applied to claim 6 above, Abe et al. as modified by 
Kuroda fail to disclose the first received signal is an orthogonal frequency division 
multiplexing (OFDM) signal modulated by an OFDM modulation system; and the 
estimated power value calculator uses a pilot signal included in the OFDM signal as the 
reference signal. 

In the same field of endeavor, Kuroda clearly discloses the first received signal is 
an orthogonal frequency division multiplexing (OFDM) signal modulated by an OFDM 
modulation system; and the estimated power value calculator (figure 3, 106.sub.1) uses 
a pilot signal included in the OFDM signal as the reference signal (figure 3, column 2 
line 66-column 3 line 56). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
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Kuroda into the diversity receiver of Abe et al. as modified by Kuroda for increasing its 
utility as accepting more radio frequency transmission methods such as OFDM method. 

Consider claim 8, as applied to claim 1 above, Abe et al. fail to disclose the 
first received signal is an OFDM signal modulated by an OFDM modulation system, 
further comprising: a sub-carrier power calculator that outputs a sub-carrier power of a 
sub-carrier component obtained by a Fourier transform of the OFDM signal, as said first 
power. 

In the same field of endeavor, Kuroda clearly discloses the first received signal is 
an OFDM signal modulated by an OFDM modulation system, further comprising: a sub- 
carrier power calculator (figure 3, 106.sub.1 ) that outputs a sub-carrier power of a sub- 
carrier component obtained by a Fourier transform (figure 3, 105.sub.1 ) of the OFDM 
signal, as said first power (figure 3, column 1 lines 38-57). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Kuroda into the diversity receiver of Abe et al. for increasing its utility as accepting more 
radio frequency transmission methods such as OFDM method, and as to include a sub- 
carrier power calculator and a Fourier transform circuit for adapting of as using OFDM 
method. 

Consider claim 9, as applied to claim 1 above, Abe et al. fail to disclose a gain 
detector that outputs a power control signal corresponding to a gain adjustment quantity 
for adjusting said first power to a predetermined power level. 
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In the same field of endeavor, Kuroda clearly discloses a gain detector that 
outputs a power control signal corresponding to a gain adjustment quantity for adjusting 
said first power to a predetermined power level (figure 3, column 3 lines 14-30). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Kuroda into the diversity receiver of Abe et al. as to include an automatic gain control 
(AGC) circuit to adjust the received signal power level to a predetermined power level 
for improving signal processing and detection. 

Consider claim 10, as applied to claim 9 above, Abe et al. as modified by 
Kuroda clearly disclose the power ratio comparator performs the comparison. 

However Abe et al. as modified by Kuroda fail to disclose an estimated power 
value calculator that outputs an estimated power value corresponding to a result of 
channel characteristic estimation using a reference signal contained in the first received 
signal as said first power, wherein: the power ratio comparator performs the comparison 
by using a result of multiplication of the estimated power value by a coefficient 
determined by the gain adjustment quantity. 

In the same field of endeavor, Kuroda clearly discloses an estimated power value 
calculator (figure 3, 106.sub.1) that outputs an estimated power value corresponding to 
a result of channel characteristic estimation using a reference signal contained in the 
first received signal as said first power (figure 3, a signal received by antenna 101.sub.1 
is processed through elements 102.sub.1, 103.sub.1 and 105.sub.1 before being 
calculated by received power detecting device 106.sub.1), wherein: the power ratio 
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comparator performs the comparison by using a result of multiplication (figure 3, 
multiplying device 107.sub.1) of the estimated power value (output of 106.sub.1) by a 
coefficient (detected strength of the received signal) determined by the gain adjustment 
quantity (AGC circuit) (figure 3, column 3 lines 14-30). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Kuroda into the diversity receiver of Abe et al. as modified by Kuroda as for improving 
signal processing and signal level detection accuracy. 

Consider claim 11, as applied to claim 9 above, Abe et al. as modified by 
Kuroda clearly disclose a power ratio comparator. 

However Abe et al. as modified by Kuroda fail to disclose a sub-carrier power 
calculator that outputs a sub-carrier power of a sub-carrier component obtained by a 
Fourier transform of the first received signal, the first received signal being an OFDM 
signal, wherein: the power ratio comparator uses a result of multiplication of the sub- 
carrier power value by a coefficient determined by the gain adjustment quantity as the 
first power. 

In the same field of endeavor, Kuroda clearly discloses a sub-carrier power 
calculator (figure 3, 106.sub.1 ) that outputs a sub-carrier power of a sub-carrier 
component obtained by a Fourier transform (figure 3, 105.sub.1 ) of the first received 
signal, the first received signal being an OFDM signal (column 1 lines 38-57), wherein: 
the power ratio comparator uses a result of multiplication (figure 3, 107.sub.1) of the 
sub-carrier power value (output of 106.sub.1) by a coefficient (detected strength of the 
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received signal) determined by the gain adjustment quantity (AGC circuit) as the first 
power (figure 3, column 3 lines 14-30). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by 
Kuroda into the diversity receiver of Abe et al. as modified by Kuroda as for increasing 
its utility as accepting more radio frequency transmission methods such as OFDM 
method, and to include a sub-carrier power calculator and a Fourier transform circuit for 
adapting of as using OFDM method, further to include an AGC circuit for improving 
signal processing and signal level detection accuracy. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Abe et 
al. (JP 06-303171) as modified by Kuroda (US Patent 6603961) in view of Sano (US 
Patent 5697083). 

Consider claim 12, as applied to claim 9 above, Abe et al. as modified by 
Kuroda clearly disclose a threshold conversion table unit that prestores, and outputs to 
the power ratio comparator (Abe et al. paragraph 0010). 

However Abe et al. as modified by Kuroda fail to disclose a threshold value 
corresponding to the gain adjustment quantity. 

In the same field of endeavor, Sano clearly discloses a threshold value 
corresponding to the gain adjustment quantity (figure 9, column 9 line 61 -column 10 line 
14, a threshold in this claim is not considered as a power ratio threshold which is 
determined based on gain adjustment quantity as disclosed in specification). 
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Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the selection technique taught by Sano 
into the diversity receiver of Abe et al. as modified by Kuroda as for improving quality. 

Allowable Subject Matter 

10. Claims 13 and 14 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

1 1 . The following is an Examiner's statement of reasons for allowance: 
Consider claim 13, as applied to claim 1 above, the best prior art of record 

found during the examination of the present application, Abe et al. (JP 06-303171) in 
view of Kuroda (US Patent 6603961) further in view of Miyanaga et al. (US Pub. # 
2002/0168039) fail to specifically disclose, teach, or suggest that the power ratio 
comparator uses the power control signal and said number of errors or said error rate in 
comparing the power ratio with the predetermined threshold value. 

In the same field of endeavor, Kuroda clearly discloses a gain detector that 
outputs a power control signal corresponding to a gain adjustment quantity for adjusting 
said first power to a predetermined power level (figure 3, column 3 lines 14-30); an 
estimated power value calculator (figure 3, 106.sub.1) that outputs an estimated power 
corresponding to a result of channel characteristic estimation using a reference signal 
contained in the first received signal (figure 3, a signal received by antenna 101.sub.1 is 
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processed through elements 102.sub.1, 103.sub.1 and 105.sub.1 before being 
calculated by received power detecting device 106.sub.1). 

In the same field of endeavor, Miyanaga et al. clearly disclose a pre-combination 
error correction unit (figure 1 , error detector 12a, error corrector 14a) that outputs a 
number of errors or an error rate obtained as a result of error correction of the 
demodulated signal output from said one of the demodulation paths before it is input to 
the demodulated signal output unit (figure 1, paragraph 0056). 

Abe et al. clearly disclose the power ratio comparator (figure 2, comparator 25) 
uses the estimated power (RSSI1 and RSSI2) in comparing the power ratio with the 
predetermined threshold value (threshold a). This teaching clearly differs from the 
claimed invention; therefore, claim 13 of the present application is considered novel and 
non-obvious over the prior art and, consequently, is allowed. 

Consider claim 14, as applied to claim 1 above, the best prior art of record 
found during the examination of the present application, Abe et al. (JP 06-303171) in 
view of Kuroda (US Patent 6603961) further in view of Miyanaga et al. (US Pub. # 
2002/0168039) and Tomiyoshi et al. (US Patent 6628733) fail to disclose the power 
ratio comparator uses the power control signal, the number of errors or the error rate 
output from the pre-combination error correction unit, and the number of errors or the 
error rate output from the error correction unit in comparing the power ratio with the 
predetermined threshold value. 

In the same field of endeavor, Kuroda clearly discloses a gain detector that 
outputs a power control signal corresponding to a gain adjustment quantity for adjusting 
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said first power to a predetermined power level (figure 3, column 3 lines 14-30); an 
estimated power value calculator (figure 3, 106.sub.1 ) that outputs an estimated power 
corresponding to a result of channel characteristic estimation using a reference signal 
contained in the first received signal, as said first power (figure 3, a signal received by 
antenna 101.sub.1 is processed through elements 102.sub.1, 103.sub.1 and 105.sub.1 
before being calculated by received power detecting device 106.sub.1). 

In the same field of endeavor, Miyanaga et al. clearly disclose a pre-combination 
error correction unit (figure 1 , error detector 12a, error corrector 14a) that outputs a 
number of errors or an error rate obtained as a result of error correction of the 
demodulated signal output from said one of the demodulation paths before it is input to 
the demodulated signal output unit (figure 1, paragraph 0056). 

In the same field of endeavor, Tomiyoshi et al. clearly disclose an error correction 
unit (figure 2, reception signal quality measuring unit 10) that outputs a number of errors 
or an error rate obtained as a result of error correction of the demodulated signal output 
from the demodulated signal output unit (figure 2, column 6 lines 20-23). 

Abe et al. clearly disclose the power ratio comparator (figure 2, comparator 25) 
uses the estimated power (RSSI1 and RSSI2) in comparing the power ratio with the 
predetermined threshold value (threshold a). This teaching clearly differs from the 
claimed invention; therefore, claim 14 of the present application is considered novel and 
non-obvious over the prior art and, consequently, is allowed. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
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accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



Conclusion 

12. Any response to this Office Action should be faxed to (571 ) 273-8300 or mailed 
to: 

Commissioner for Patents 

P.O. Box 1450 
Alexandria, VA 22313-1450 

Hand-delivered responses should be brought to 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

1 3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RuiMeng Hu whose telephone number is 571-270-1 105. 
The examiner can normally be reached on Monday - Thursday, 8:00 a.m. - 5:00 p.m., 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rafael Perez-Gutierrez can be reached on 571-272-7915. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
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Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

RuiMeng Hu 



R.H./rh 



September 14, 2006 
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